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Abbreviations

2D Two dimensional

3D Three dimensional

BIRADS Breast imaging reporting and data system
CDR Cancer detection rate

Cl Confidence interval

DBT Digital breast tomosynthesis
DM Digital mammography

DOR Diagnostic odds ratio

NLR Negative likelihood ratio
PLR Positive likelihood ratio

PPV Positive predictive value
QALY Quality adjusted life-year
RCT Randomized controlled trial
RR Relative risk

SR Systematic review

Context and Policy Issues

Among Canadian women, breast cancer is the most common type of cancer and the
second leading cause of death from cancer.! As of 2019, it is estimated that approximately
1 in 8 Canadian women develop breast cancer during their lifetime, while around 1 in 33
Canadian women die from breast cancer.! Breast cancer most commonly affects women
over the age of 40,2 with the median age at diagnosis 62 years (based on data from the
United States).3

Screening for breast cancer in women aims for early diagnosis of the disease, the
possibility of more effective and less invasive treatment, and ultimately improved
outcomes.* Some women may display symptoms of breast cancer or have suspicious signs
when undergoing screening, which may necessitate diagnostic testing.>¢ An effective
screening or diagnostic technique should demonstrate a positive effect on clinical outcomes
(such as mortality) and should not lead to overdiagnosis (e.g. diagnosis and subsequent
treatment of cancer would not have caused harm if not treated), or produce high numbers
of false-positive results.”

Canada has had breast cancer screening programs in place since the 1990s. Various
techniques may be used for screening and diagnosis of breast cancer. The current
standard for screening is digital mammography (DM; also called 2D mammography), which
uses X-rays and digital detection.® This technique is also used for diagnosis in women with
symptoms or suspicious results after a screening mammogram.® An emerging technology is
digital breast tomosynthesis (DBT; also called 3D digital tomosynthesis).2 This technique
also uses X-ray and digital images; however, it involves taking multiple images from
multiple angles to produce 3D images of the breast.® It is also possible to obtain
synthesized 2D images using DBT.8 DBT can be used alone or in combination with DM.
Screening using DM alone has led to reductions in breast cancer mortality, though there are
still concerns related to overdiagnosis and false positive results, as well as high recall rates
(the number of women needing follow-up testing after an initial screen).*%1° The goal of
DBT alone or in combination with DM is therefore to improve accuracy of screening and
diagnosis, and ultimately lead to improved outcomes for patients, such as reductions in
mortality rate and overdiagnosis.’
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The aim of the report is to summarize the clinical utility, diagnostic accuracy, and cost-
effectiveness of DBT with or without DM compared to DM alone, and to summarize existing
guidelines on this topic. This report is based on a previous CADTH Summary of Abstracts
titled “Digital Tomosynthesis for the Screening and Diagnosis of Breast Cancer: Diagnostic
Accuracy, Cost-Effectiveness, and Guidelines”.!!

Research Questions

1. What is the clinical utility of 3D digital tomosynthesis with or without 2D mammography
compared with 2D mammography alone for breast cancer screening or diagnosis?

2. What is the diagnostic accuracy of 3D digital tomosynthesis with or without 2D
mammography compared with 2D mammaography alone for breast cancer screening or
diagnosis?

3. What is the cost effectiveness of 3D digital tomosynthesis with or without 2D
mammography compared with 2D mammography alone for breast cancer screening or
diagnosis?

4. What are the evidence-based guidelines regarding the use of 3D digital tomosynthesis
for breast cancer screening and diagnosis?

Key Findings

Based on seven systematic reviews of nonrandomized studies, digital breast tomosynthesis
in combination with digital mammography may improve detection rate and recall rate of
breast cancer compared to digital mammography alone for screening, though there was
heterogeneity in evidence with respect to the type of cancer (invasive versus noninvasive)
and screening setting (frequency of screening, number of reads). Results were conflicting in
the two eligible randomized controlled trials. Both found no benefit on detection rate for
digital breast tomosynthesis in addition to digital mammography for screening, while one
randomized controlled trial found benefit for recall rate and the other did not.

There was limited evidence in the diagnostic setting. For diagnosis, two systematic reviews
provided narrative comparisons of digital breast tomosynthesis alone or in combination with
digital mammography to digital mammography alone. Both reported that digital breast
tomosynthesis improved sensitivity, though results were conflicting for specificity. One
systematic review found that digital breast tomosynthesis alone or in combination with
digital mammography improved the detection rate of breast cancer for women with dense
breasts in a diagnostic setting.

No evidence on the clinical effectiveness or harms of digital breast tomosynthesis was
identified. As such, the benefits and harms of digital breast tomosynthesis for screening and
diagnosis are unclear.

One cost-effectiveness study conducted in the United States found that digital breast
tomosynthesis in combination with digital mammography was cost-effective compared to
digital mammography alone in women age 40 to 79. Digital breast tomosynthesis and digital
mammography was most cost-effective in those age 40 to 49, compared to those age 50 to
59, 60 to 69, and 70 or older.

Two guidelines were identified, both of which recommended against using digital breast
tomosynthesis for screening of breast cancer in asymptomatic women not at high risk of
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breast cancer. Recommendations were based on the insufficient evidence for digital breast
tomosynthesis on benefits and harms.

Methods

Literature Search Methods

This report makes use of a literature search developed for a previous CADTH report.!! The
original literature search was conducted in May 2019 on key resources including Medline
via OVID, The Cochrane Library, University of York Centre for Reviews and Dissemination
(CRD) databases, Canadian and major international health technology agencies, as well as
a focused Internet search. The search strategy was comprised of both controlled
vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject Headings),
and keywords. The main search concepts were digital tomosynthesis and breast cancer.
Search filters were applied to limit retrieval to health technology assessments, systematic
reviews, meta-analyses, or network meta-analyses, randomized controlled trials or
controlled clinical trials, economic studies or guidelines. An additional focused search with
no search filters was also conducted. Where possible, retrieval was limited to the human
population. The initial searches were also limited to English-language documents published
between January 1, 2014 and May 23, 2019.

Selection Criteria and Methods

One reviewer screened citations and selected studies for full-text review, while another
reviewer reviewed the full-text versions for inclusion. In the first level of screening, titles and
abstracts were reviewed and potentially relevant articles were retrieved and assessed for
inclusion. The final selection of full-text articles was based on the inclusion criteria
presented in Table 1.

Table 1: Selection Criteria

Population Adult women, subgroups:

e Adult women ages 50 to 74

e  Adult women with low breast density
e  Adult women with high breast density

Intervention \ 3D digital tomosynthesis with or without 2D mammography

Comparator | 2D mammography alone

Outcomes Question 1: Clinical utility: Safety, adverse events (e.g. radiation)

Question 2: Diagnostic accuracy (e.g., accuracy, sensitivity, specificity, detection rates)
Question 3: Cost effectiveness

Question 4: Evidence-based guidelines

Study Designs Health technology assessments, systematic reviews/meta-analyses, randomized controlled trials,
economic evaluations, guidelines

Exclusion Criteria

Articles were excluded if they did not meet the selection criteria outlined in Table 1 or they
were duplicate publications. Guidelines with unclear methodology were also excluded. The
Summary of Abstracts on which this report is based included non-randomized studies;

however, for the purposes of this report non-randomized studies were excluded. Economic

SUMMARY WITH CRITICAL APPRAISAL Digital Breast Tomosynthesis for the Screening and Diagnosis of Breast Cancer 5



CADTH

studies that were basic costing studies that did include a cost-effectiveness or cost-utility
analysis were also excluded.

Critical Appraisal of Individual Studies

The included systematic reviews were critically appraised by one reviewer using AMSTAR
2,12 RCTs that were diagnostic studies were appraised using QUADAS-2,%3 the economic
study was appraised using the Drummond Checklist,'* and guidelines were evaluated using
AGREE I1.5 A review of strengths and limitations was provided narratively.

Summary of Evidence

Quantity of Research Available

A total of 581 citations were identified in the literature search. Following screening of titles
and abstracts, 14 were retrieved for full-text review. Of these potentially relevant articles,
two publications were excluded, and 12 publications met the inclusion criteria and were
included in this report. These comprised seven systematic reviews (SR), two randomized
controlled trials (RCTs), one economic evaluation, and two evidence-based guidelines.
Appendix 1 presents the PRISMA flowchart of the study selection.

Summary of Study Characteristics
Study Design

A total of seven SRs were identified,6-?2 published between 2014 and 2018. The dates the
searches were conducted ranged from February 2013 to July 2017. The primary studies in
the eligible SRs were nonrandomized prospective and retrospective studies. There was
overlap in eligible primary studies among the systematic reviews (see Appendix 5).

Two randomized controlled trials (RCTs) were identified.12 One employed a parallel group
design?® and the other used a cross-over design?® where groups received DBT and DM at
baseline, then DM alone one year later, or vice versa.

One cost-effectiveness study?* was identified, which evaluated DBT plus DM versus DM
alone for screening of breast cancer in women age 40 to 79. This study was conducted
from the perspective of a federal payer (in the United States) and used a lifetime time
horizon. Inputs came from Medicare reimbursement data and an American screening
study.?> A decision tree model was used for analysis. The authors assumed there would be
no false negatives with DBT since it was treated as a reference standard. They also
assumed no patients would be lost to follow-up and that any recall testing was only
radiologic (not biopsy).

Two guidelines were eligible, both of which were breast cancer screening guidelines
published in 2018.4?% One was a Canadian guideline from the Canadian Task Force on
Preventive Health Care.* These authors conducted a systematic review of systematic
reviews to identify relevant evidence, and the GRADE approach to develop
recommendations. Recommendations were based on voting. A Brazilian guideline was also
identified.?® The body responsible for producing the guideline is not clear from the guideline
text. Recommendations were based on SRs of evidence. Details surrounding evidence
synthesis, development of recommendations, and voting on recommendations, were
unclear as the accompanying methods document was only available in Portuguese.
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Further details regarding eligible studies are in Appendix 2.

Country of Origin

Systematic reviews were conducted by groups in Australia,®??> South Korea,*” United
Kingdom,!® China,?! Netherlands,® and Spain.?® RCTs were conducted in Norway? and
United Kingdom.?® Guidelines were from Canada* and Brazil .2

Patient Population

Four of the eligible SRs examined DBT for screening only.16:17:1%22 \Women in the studies
from these SRs were those attending breast cancer screening programs. They were
asymptomatic. The mean/median age of women in studies from the screening SRs ranged
from 56 years to 59 years. One SR specifically evaluated DBT for diagnosis.?! The
characteristics of the women in this SR were not described by the authors. Two of the SRs
included both screening and diagnostic studies.'82° One of these SRs included only women
with dense breasts (Breast Imaging Reporting and Data System [BIRADS] 3 or 4/c or d)
who were asymptomatic.*® The mean/median age of women in this SR ranged from 49 to
58 years. The other SR included studies of women attending screening programs or with
clinical suspicion of breast cancer.?’ The mean age of women in the studies from this SR
ranged from 51 to 60 years.

One RCT from Norway involved all women attending a national screening program age 50
to 69 years of age (mean/median age not provided).'° The other RCT was conducted in
asymptomatic women age 40 to 49 in the United Kingdom who had previously undergone
mammography and were deemed to be at moderate or high risk of breast cancer.?® The
mean age in this study was 44 years.

The cost-effectiveness study?* was based on a study by Friedewald et al.?> This was a
retrospective analysis conducted in 13 institutions in the United States. Women in this study
were attending screening examinations. The mean age in women receiving DBT plus DM
was 56 years and the mean age in women receiving DM alone was 57 years.

In the Canadian guideline, the target population is women age 40 to 74 years of age not at
increased risk of breast cancer.* The Brazilian guideline is targeted towards asymptomatic
women and women with suspicious signs or symptoms.2® The recommendations are also
not directed at the female population at high risk of breast cancer.

Further details regarding eligible studies are in Appendix 2.
Interventions and Comparators

Three of the SRs'617:22 that solely investigated screening populations evaluated DBT in
combination with DM the other!® examined DBT alone or in combination with DM (though
all eligible studies investigated DBT in combination with DM). The comparator in all four
SRs was DM alone. The SR focusing on diagnosis examined DBT alone or combination
with DM compared to DM alone.?! One SR investigating both screening and diagnosis
evaluated DBT alone or in combination with DM compared to DM alone.*8 The other SR of
screening and diagnosis evaluated DBT in combination with DM versus DM.?° In all the
SRs, eligible studies had different processes for DBT with respect to reading (single or
double) and the number of views (one or two). See Appendix 2 for further details of
individual SRs.

Both guidelines made recommendations on DBT.
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Outcomes

Three of the SRs focusing on screening evaluated cancer detection rate (CDR),'%17:1° and
two SRs evaluated recall rate (the proportion of screens requiring additional follow-up
testing).1%1° The SRs reporting on recall rate did not clarify this outcome further, though
suggested that reduced recall rate would be a positive outcome as it reduces the burden of
unnecessary testing.*® One SR also evaluated sensitivity, specificity, and false positive
rate.’® One of the screening SRs measured interpretive efficiency, which was defined as
the ratio of false positives to true positives.?? Two of the SRs'"*° reported outcomes
according to cancer type and stage. The SR focusing on diagnosis measured sensitivity,
specificity, positive likelihood ratio, negative likelihood ratio, and diagnostic odds ratio. One
SR of both screening and diagnosis measured CDR, recall rate, sensitivity, and
specificity.'® The other SR provided a narrative summary of sensitivity, false negative rate,
validity, and precision.?°

In one RCT, the primary outcome was the proportion of screen-detected breast cancer
(CDR), and secondary outcomes were recall rate (proportion of women requiring follow-up
assessment), and the positive predictive value (PPV) of recall and biopsy.*° The primary
outcome in the second RCT was recall rate, and the secondary outcome was CDR.23

The outcome in the economic evaluation® was cost per quality adjusted life year (QALY).

Please see Appendix 2 for additional details.

Summary of Critical Appraisal
Systematic reviews

All seven SRs had research questions incorporating PICO components. Two of the SRs1819
explicitly stated that a protocol was used, while the remaining SRs did not. The
comprehensiveness of the search strategies varied across SRs. Three SRs had
comprehensive search strategies,'1%20 three had partially comprehensive strategies (did
not conduct grey literature search),'”:182% and one SR involved a Medline search and
consultation with experts.?? Study selection was conducted in duplicate in five SRs and was
not clearly described in two.1622 Data extraction was conducted in duplicate in four SRs, by
a single reviewer in one SR,?° and it was unclear in two SRs.1%?2 Two SRs provided a list of
excluded studies and reasons for exclusion,92! while the others did not. Included studies
were described in five of the studies, and poorly described in two.1%2! Six of the SRs
evaluated risk of bias (RoB) in included studies and one did not.?> The SRs evaluating RoB
in diagnostic studies all used QUADAS-2, which is an appropriate tool as it is specifically
designed for critical appraisal in this context. None of the SRs reported the funding of the
eligible studies. Meta-analysis was performed in six of the SRs and the methods used were
appropriate in all six. However, three of the SRs did not describe the comparability of
patient population and intervention (heterogeneity) with respect to pooling results, 61921 and
three did not examine the impact of RoB on results.'82122 Heterogeneity of studies was
narratively discussed in six of the SRs, and was not discussed in one.?? One SR assessed
for publication bias,'” three stated that it was not possible or appropriate to assess for
publication bias due to the number or design of studies,®1°21 while three SRs did not
evaluate or comment on publication bias.182022 All SRs reported on conflict of interest of
authors, though three!%2%.22 did not describe the funding source for their SR.

The SRs on screening contained little description of the populations in eligible studies,
making it challenging to assess generalizability to a Canadian context. The screening SRs
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generally investigated women attending population screening programs, with the
mean/median age in most SRs around 55 to 60 years. This is broadly similar to the age
distribution attending screening programs in Canada,? though it is unclear the extent to
which the populations are reflective of the Canadian population in terms of other
characteristics. One SR8 included only women with dense breasts — the results of this SR
may therefore be particularly applicable to this population, though not to the general
population of women undergoing screening/diagnosis.

Further details of the critical appraisal are in Appendix 3.
Randomized controlled trials

Both RCTs were judged to be at low risk of bias with respect to patient selection,
applicability, index test bias, and index test reliability. In both RCTs, it was unclear whether
the person conducting the reference standard test was aware of the index test results.
There was low risk of bias in both RCTs with respect to the applicability of the reference
standard. However, both RCTs were at high risk of bias with respect to study flow, since not
all trial participants received a reference test, which has the potential to bias accuracy
results.'® The cross-over RCT pooled data collected at different time points (one year apart)
and it was unclear whether there was any change in condition during that period or how that
might affect the findings. Further, in the crossover RCT conducted in the United Kingdom, it
was unclear whether the person reading the second test was aware of the results of the first
test.

One eligible RCT evaluated DBT for screening at a population level in Norway. These
authors only described the age distributions of the participants, which was similar to the age
distribution attending screening in Canada.? However, no other characteristics were
described making it challenging to compare the study population to a Canadian context.
The other RCT included a population of moderate to high risk women age 40 to 49,
attending two clinics in the United Kingdom. As such, the results from this study may not be
particularly generalizable to a screening population and to other populations for diagnosis.

Further details of the critical appraisal are in Appendix 3.
Economic evaluation

The economic evaluation?* stated the research question and economic importance and
relevance of the study. It also clearly outlined the form of economic evaluation, primary
outcome measure, and model details. The authors described the effectiveness study on
which the analysis was based though did not provide details of the study. Currency and
price data were provided, while the discount rate and time horizon were also described;
however, the discount rate was not justified. Further, the details of subjects from whom
valuation was obtained were not given. The results were presented in disaggregated and
aggregated form, the authors described sensitivity analyses, and conclusions were justified
based on results. The authors noted they were unable to capture the cost of downstream
workup for false positives, thus the benefit of a test having fewer false positives would be
underestimated. The authors also assumed that all recalls involved radiologic biopsy rather
than surgical biopsy (surgical biopsy is more expensive than radiologic biopsy according to
the authors). They note that this may underestimate the benefit of a test having a reduced
recall rate. The authors do not comment specifically on the effect of these possible
underestimations on their results. However, they note that recall rates are lower for DBT
plus DM, which suggests that cost-effectiveness may be underestimated by making these
assumptions. The economic evaluation extrapolated downstream effects based on
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detection differences and applied population cancer statistics (e.g. incidence, mortality)
from the American Cancer Society. However, given the lack of direct clinical evidence on
the effect of different testing strategies of health outcomes, it remains unclear what the true
clinical effectiveness — and therefore cost-effectiveness — would be. Another limitation is
that the authors did not include indirect costs in their model, which means their results do
not account for factors such us lost work, transportation, child care, and other indirect costs.
Finally, the authors assumed disutility values for testing and false-positives in breast
cancer, and it is unclear the extent to which their assumptions are valid. This raises
questions surrounding the validity of the model used.

The economic evaluation was based on American costs (Medicare data) and the
performance of screening in an American retrospective study. As such, the generalizability
to a Canadian context is not clear.

Further details of the critical appraisal are in Appendix 3.
Guidelines

Both guidelines clearly described their scope and purpose. The Canadian guideline*
outlined stakeholder involvement, though no details about specific stakeholders were
provided. The Brazilian guideline?® did not describe the roles, professions, or contributions
of guideline authors. The Canadian guideline was based on systematic searches for
evidence and the methodology in developing recommendations was clearly outlined. It was
not possible to assess the methodology of the Brazilian guideline as the methodology
document was published in Portuguese. Both guidelines clearly described
recommendations. The Canadian guideline contained details of resource implications and
implementation, and clearly described competing interests of authors. The Brazilian
guideline did not contain guidance for implementation, resource implications or auditing
criteria, and conflict of interests of authors were not provided.

Further details of the critical appraisal are in Appendix 3.

Summary of Findings

Appendix 4 presents a table of the main study findings and authors’ conclusions. There was
overlap of primary studies included in the eligible SRs, particularly in the SRs from
Marinovich et al.,*® Yun et al.,*” Phi et al.,® and Hodgson et al.*® Appendix 5 presents a
table outlining overlap of primary studies in the eligible SRs.

Clinical Effectiveness of DBT

No relevant evidence regarding the effectiveness (i.e. clinical benefits or harms) of DBT
was identified; therefore, no summary can be provided.

Diagnostic accuracy of DBT

Cancer detection rate

Three SRs focusing on screening all reported that DBT plus DM improved CDR over DM
alone.*617:1% Yun et al. reported on CDR for different types and stages of cancer.'” These
authors noted that DBT plus DM showed improved CDR over DM patrticularly in early stage,
invasive cancer, while the benefit on detecting carcinoma in situ was uncertain. Hodgson et
al. found that DBT plus DM improved detection rates for invasive cancer over DM alone, but
that CDR for non-invasive cancer was no different between DBT plus DM and DM alone.*®
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One SR reported a subgroup of studies in the diagnostic setting in women with dense
breasts.!® These authors reported that DBT with or without DM improved CDR compared to
DM alone (RR 1.12, 95% CI 1.01 to 1.24). This SR also reported a subgroup of studies in
the screening setting in women with dense breasts. The authors found that DBT with or
without DM improved CDR compared to DM alone in studies with two independent groups
(one group of women received DBT+DM and the other group received DM) (RR 1.33, 95%
Cl 1.20 to 1.47) and where one group of women received both DBT plus DM and DM alone,
and the results of each test were compared (RR 1.52, 95% CI 1.08 to 2.12).

The RCT from Hofvind et al. found no difference in the rate of screen-detected breast
cancer for DBT plus DM compared to DM alone (RR 1.09, 95% CI 0.82 to 1.46).1° The
other RCT?2 found a detection rate of 0.51% (6/1175) in the DBT plus DM group and 0.43%
(5/1170) in the DM alone group (no statistical testing was conducted for this outcome).

Recall rate

One SR of screening found the recall rate was lower for DBT plus DM compared to DM
alone (difference = -2.2 per 1000 screens, 95% CI -3.0 to -1.4), though there was no
difference in recall rate for studies involving paired samples (i.e. same individual receiving
both tests)(difference = 0.5 per 1000 screens, 95% CI -0.1 to 1.2).16 Another SR providing a
narrative summary of screening found that DBT plus DM resulted in lower recall compared
to DM alone, particularly for studies involving a single reading.*®

One SR reported a subgroup of studies in the screening setting in women with dense
breasts.'® The authors found that DBT with or without DM lowered recall rate compared to
DM alone in studies with two independent groups being screened (RR 0.72, 95% CI 0.64 to
0.80) but there was no difference where one group received both tests (RR 1.12, 95% ClI
0.76 to 1.63).

One RCT?° found a lower recall rate for DBT plus DM compared to DM alone (RR 0.78,
95% CI 0.69 to 0.88) while the other RCT?2 found no difference between techniques (2.7%
for DBT plus DM versus 2.8% for DM alone, no p value provided).

Interpretive efficiency

One screening SR found that DBT plus DM improved interpretive efficiency compared to
DM alone.?? That is, the ratio of false positives to true positives was consistently lower for
DBT plus DM.

False positive rate

One SR of screening found that the false positive rate was lower for DBT plus DM
compared to DM alone, particularly for studies involving a single reading (whereas false
positive rates were higher with DBT plus DM compared to DM alone with double
reading).*®

Sensitivity

One SR of screening studies identified a single study reporting sensitivity of DBT plus DM
compared to DM alone with 12 month follow-up.® Sensitivity was better with DBT plus DM
compared to DM alone; however, the authors stated they could not assess the potential
benefit of DBT given limited data. One SR focusing on diagnosis compared sensitivity for
DBT alone or in combination with DM to DM alone.?! These authors pooled estimates for
each technique separately and compared them narratively. The sensitivity for DBT alone
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was 0.90 (95% CI 0.87 to 0.92) while the sensitivity for DM alone was 0.89 (95% CI 0.86 to
0.91).

Another SR reported a subgroup of studies conducted in a diagnostic setting in women with
dense breasts.*® These authors provided a narrative summary of evidence, suggesting the
sensitivity of DBT with or without DM was higher than for DM alone in this setting.

Specificity

One SR of screening studies identified a single study reporting specificity of DBT plus DM
compared to DM alone with 12 month follow-up. Specificity was better with DBT plus DM
compared to DM alone; however, the authors stated they could not assess the potential
benefit of DBT given limited data.'® One SR focusing on diagnosis compared specificity for
DBT alone or in combination with DM to DM alone.?! These authors pooled estimates for
each technique separately and compared them narratively. The specificity for DBT alone
was 0.79 (95% CI 0.77 to 0.81) compared to 0.72 (95% CI 0.70 to 0.74) for DM alone.

Another SR reported a subgroup of studies conducted in a diagnostic setting in women with
dense breasts.® These authors provided a narrative summary of evidence, suggesting the
specificity of DBT with or without DM was no different than for DM alone in this setting.

Positive Likelihood Ratio

One SR focusing on diagnosis compared the positive likelihood ratio (PLR) for DBT alone
or in combination with DM to DM alone.?! These authors pooled estimates for each
technique separately and compared them narratively. The PLR for DBT was 3.50 (95% ClI
2.31 to 5.30) and for DM was 2.83 (95% CI 1.77 to 4.52).

Negative Likelihood Ratio

One SR focusing on diagnosis compared the negative likelihood ratio (NLR) was for DBT

alone or in combination with DM to DM alone.?! These authors pooled estimates for each

technique separately and compared them narratively. The NLR for DBT was 0.15 (95% ClI
0.06 to 0.36) and for DM 0.18 (95% CI 0.09 to 0.38).

Diagnostic odds ratio

One SR focusing on diagnosis compared the diagnostic odds ratio (DOR; odds of the test
being positive if person has breast cancer relative to odds of test being positive if person
does not have breast cancer) for DBT alone or in combination with DM to DM alone.?*
These authors pooled estimates for each technique separately and compared them
narratively. The DOR for DBT was 26.0 (95% CI 8.70 to 78.0) and for DM 16.2 (95% CI
5.61 to 47.0).

Positive predictive value of recall

One RCT found the PPV of recall was higher for those receiving DBT plus DM compared to
DM alone (PPV = 21.4% for DBT versus 15.2% for DM, P for difference = 0.011).1°

Positive predictive value of biopsy

One RCT found the PPV of biopsy was no different for those receiving DBT plus DM
compared to DM alone (PPV = 37.7% for DBT versus 32.1% for DM, p for difference =
0.18).%0
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Subgroup of women with dense breasts

One SR*8 reported on diagnosis and screening of women with dense breasts only. These
authors provided a narrative summary of sensitivity and specificity, suggesting the
sensitivity of DBT with or without DM was higher than for DM alone in the diagnostic setting,
but there was no difference in specificity. The authors conducted meta-analysis for CDR
and recall rate. They found that DBT with or without DM lowered recall rate compared to
DM alone for screening in studies with two independent groups being screened (RR 0.72,
95% CI 0.64 to 0.80) but there was no difference where one group received both tests (RR
1.12, 95% CI 0.76 to 1.63). For diagnosis, the authors reported that DBT with or without DM
improved CDR compared to DM alone (RR 1.12, 95% CI 1.01 to 1.24). For screening, DBT
with or without DM improved CDR compared to DM alone in studies with two independent
groups being screened (RR 1.33, 95% CI 1.20 to 1.47) and where one group received both
tests (RR 1.52, 95% CI 1.08 to 2.12).

Cost-Effectiveness

The cost-effectiveness analysis?* reported that DBT plus DM was cost-effective relative to
DM alone. The authors reported the cost per QALY for DBT plus DM was $20 300
compared to DM alone. The willingness to pay threshold was $100 000/QALY. The cost per
QALY was provided in 10 year age groups. In women age 40 to 49 the cost per QALY was
$20 976; for women age 50 to 59 it was $49 725; for women age 60 to 69 it was $44 461;
and for women age 70+ it was $82 500.

Guidelines

Both guidelines make strong recommendations against using DBT for screening. The
Canadian guideline support this recommendation by stating there is no evidence
surrounding the effect of DBT on patient-important outcomes, particularly noting “the
recommendation is strong because these modalities would require the use of substantial
and scarce health care resources when used for screening without evidence of benefit from
their use” (p. E1444).# The Brazilian guidelines suggest that evidence is insufficient to
determine the benefits and harms of DBT for screening.2® These authors specifically note
that it is unclear whether DBT provides benefit over DM alone, and whether benefits
outweigh harms.

Limitations

The central limitation of the current body of evidence surrounding DBT is the absence of
clinical evidence. The search for this report did not identify any studies examining clinical
benefit/harm of DBT, and evidence informing the economic evaluation was extrapolated
based on assumptions and population statistics. As such, it is unclear from this report
whether the addition of DBT to DM (or DBT alone) would improve breast cancer mortality
rates or reduce overdiagnosis compared to using DM alone for both screening and
diagnosis. This has also been acknowledged in a recent review® on breast cancer
screening and is reflected in guidelines identified for this report, which both recommend
against using DBT due to lack of evidence surrounding its clinical benefit. 426

While DBT appeared to generally improve detection and recall rates for screening, the
eligible SRs did note sources of heterogeneity surrounding performance of DBT for these
outcomes. This makes it challenging to draw conclusions surrounding the possible benefit
of DBT with respect to CDR and recall rate for screening. For example, both the Yun!? and
Hodgson?®® SRs suggest that the benefit of DBT may depend on cancer type, noting benefit
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for detection of invasive cancer but uncertainty for non-invasive cancer. Hodgson et al.*®
also suggested that recall rate for DBT may depend on the number of readers (these
authors found discordant results with respect to recall rate when one reader was used
compared to two). The Marinovich SR suggested that possible benefit of DBT may be
larger for biennial screening programs compared to annual screening programs. This SR
also found that while recall rate was better for DBT and DM compared to DM alone when
pooling all studies, in “paired” studies (where both modalities were used on same woman),
there was no difference in recall rate. Phi et al.'® also found no difference in recall rate for
paired studies. As such, the possible benefit of DBT with respect to detection and recall
may depend on the population (e.g. cancer type) and setting/protocol (frequency, number of
readers, type of study [paired versus unpaired]).

The majority of evidence for screening reported on DBT in combination with DM (one SR
reported on DBT with or without DM together), meaning there was no evidence on using
DBT alone for screening. Both SRs that focused on diagnosis reported on DBT alone or in
combination with DM, meaning the effect of each individual technique was unclear.

The effect of DBT on sensitivity and specificity is difficult to establish from the studies in this
report. One SR evaluated the sensitivity or specificity of DBT in a screening setting, and
only identified one study reporting these measures that had limited follow-up.'® The authors
therefore concluded it was not possible to assess DBT specificity and sensitivity. One SR
that investigated sensitivity and specificity in the diagnostic setting pooled estimates for
DBT and DM separately, and the authors did not conduct meta-analysis for the comparison
between DBT and DM.?! This SR comments on the difference between the two techniques
but did not quantitatively compare them, making it difficult to evaluate benefit. Another SR
in the diagnostic setting similarly provided a narrative summary on sensitivity and specificity
but did not quantitatively evaluate a difference between the two.8 Further, this SR included
only women with dense breasts, making it challenging to compare the results of the two
SRs that examined diagnosis.

Conclusions and Implications for Decision or Policy Making

This report identified seven SRs, two RCTSs, one cost-effectiveness study, and two
guidelines, on DBT alone or in combination with DM compared to DM alone of screening or
diagnosis of breast cancer.

There was no evidence surrounding the effect of DBT on clinical outcomes of breast
cancer, such as mortality or overdiagnosis. As such, the clinical benefit of using DBT alone
or in combination with DM is unclear.

Evidence surrounding the effect of DBT in combination with DM compared to DM alone, on
CDR and recall rate was conflicting. Eligible SRs generally concluded that DBT in
combination with DM improved CDR and recall rate compared to DM alone for screening,
but the potential benefit of DBT may vary according to cancer type, population, and
screening setting/protocols. In contrast, both RCTs found no benefit of DBT in combination
with DM on CDR, while one reported lower recall rate and the other found no benefit
surrounding DBT on recall rate. One SR reported on sensitivity and specificity of DBT in a
screening setting and concluded that due to limited follow-up data from only one study it
was not possible to draw conclusions. Given conflicting evidence and uncertainties relating
to heterogeneity, the available evidence makes it difficult to conclude whether DBT could be
useful in a screening context.
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Evidence on DBT in diagnosis was limited. For diagnosis, DBT alone or in combination with
DM may improve sensitivity and specificity over DM alone; however, eligible studies did not
guantitatively compare the two techniques and a narrative summary in one SR*® suggested
no difference between the two techniques with respect to specificity. In one SR of diagnosis
for women with dense breasts, the CDR was improved with DBT alone or combination with
DM compared to DM alone, but the evidence on CDR in a wider population is not clear.
Limitations in evidence making it challenging to draw conclusions surrounding whether DBT
would be useful for diagnosis of breast cancer.

One cost-effectiveness study conducted in the United States found that digital breast
tomosynthesis in combination with digital mammography was cost-effective compared to
digital mammography alone. However, the effectiveness estimates were based on
assumptions regarding the downstream effects of different detection rates and American
population statistics so the applicability to the Canadian setting is unclear.

The current state of evidence appears to be reflected in both Canadian and Brazilian
guidelines, which both recommend against using DBT due to insufficient evidence
surrounding its benefits and harms (notably for patient-important outcomes).*2% As such,
long-term studies evaluating clinical outcomes, such as mortality, may be helpful in
evaluating the potential benefit of DBT in both diagnosis and screening. It has also been
suggested that future studies should include long-term follow up involving repeat screening,
and assessment of interval cancer rates. 01618
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Appendix 1: Selection of Included Studies

581 citations identified from electronic
literature search and screened

CADTH

567 citations excluded

v

14 potentially relevant articles retrieved
for scrutiny (full text, if available)

0 potentially relevant
reports retrieved from

other sources (grey 5
literature, hand search)

14 potentially relevant reports

2 reports excluded:
> -Narr_atlve review (1).
-Basic costing exercise (1)

v

12 reports included in review
(7 SRs, 2 RCTs, 1 economic
evaluation, 2 guidelines)
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Appendix 2: Characteristics of Included Publications
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Table 2: Characteristics of Included Systematic Reviews and Meta-Analyses

First Author,
Publication Year,
Country

Objective, Study
Designs, Numbers
of Primary Studies
Included,
Databases, Search
Date

Population
Characteristics

Screening

Intervention and
Comparator(s),

Reference Standard

Outcome(s)

Marinovich 2018,
Australial®

Objective
“summarize all the
available evidence on
cancer detection and
recall for DBT vs DM
screening and to
assess heterogeneity
in the evidence”

Studies
17 studies total

13 retrospective
nonrandomized studies
(unpaired design;
separate groups)

4 prospective
nonrandomized studies
(paired design; all
participants had both
techniques)

Databases

EMBASE,
PREMEDLINE, DARE,
HTA database,
NHSEED, ACP Journal
Club, Cochrane
database, all via Ovid

Search date
July 2017

Asymptomatic women
attending population
breast cancer
screening (n=1 009
790)

Mean/median age 56.2
years in DBT group
and 57.5 years in DM
group

Median proportion of
high density (BIRADS 3
or 4): 46.6% in DBT
group and 42.0% in DM

group

Intervention
DBT in combination
with DM (n=350 810)

Comparator
DM (n=658 980)

Reference Standard
not described

16 studies used 2 view
DBT, 1 study used 1
view DBT

13 studies involved a
single read; 4 studies
involved a double read

Detection rate
Recall rate

Authors separated
results by paired
design (all participants
underwent both
screening techniques)
and unpaired design
(separate groups
underwent each
technique)

Length of follow up not
described

Yun 2017, South
Koreal”

Objective

“evaluate the benefit of
adding DBT to FFDM
compared to FFDM
alone for breast cancer
detection, with

a focus on cancer
characteristics”

Routine breast cancer
screening

Median age 54 to 59
years

Intervention
DBT plus DM (n=112
624)

Comparator
DM alone (n=212 917)

Detection rate

Results separated
based on cancer
characteristics (overall
cancer, invasive
cancer, carcinoma in
Situ)
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Table 2: Characteristics of Included Systematic Reviews and Meta-Analyses

First Author,
Publication Year,
Country

Objective, Study
Designs, Numbers
of Primary Studies
Included,
Databases, Search
Date

Studies
11 studies total

3 prospective
comparative studies

1 prospective
observational study

7 retrospective
observational studies

Databases
Pubmed, EMBASE,
Cochrane Central

Search date
December 31, 2016

Population
Characteristics

Rate of dense breast
(definition not
provided): 17 to 65%

Intervention and
Comparator(s),

Reference Standard

Reference standard
pathologic confirmation

6 studies used 2 view
DBT; 2 studies
presumed to use 2
view DBT; 2 studies
used 1 view DBT; 1
study used MLO view
DBT (number of reads
not described)

Outcome(s)

Hodgson 2016,
United Kingdom?®

Objective

“examine the
performance of DBT for
breast cancer-
screening”

Studies
5 studies total (16
reports)

2 prospective
comparative studies
(fully paired)

3 retrospective reviews

Databases
MEDLINE, Embase,
Cochrane Library,
DARE, Cochrane
Central, HTA database,
SCI-EXPANDED,
LILACS, Inspec,
clinicaltrials.gov, EU
clinical trials register,
International Clinical
Trials Registry
Platform, NICE

Women participating in
breast cancer
screening program or
undergoing
opportunistic
mammography
screening; no history of
breast cancer; no
symptoms

Mean/median age: 53
to 59 years

Intervention
DBT alone or in
combination with DM

Comparator
DM alone

Reference standard
excision histology or
biopsy

2 prospective studies
used 2 view DBT with
independent double
reader process

2 retrospective studies
used single reader

1 retrospective study
used double reader

Detection rate (overall
and invasive cancer)

Sensitivity
Specificity
False positive rate

Recall rate

Results separated by
region (Europe versus
USA)

Follow up length not
described
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Table 2: Characteristics of Included Systematic Reviews and Meta-Analyses

First Author,
Publication Year,
Country

Objective, Study
Designs, Numbers
of Primary Studies
Included,
Databases, Search
Date

Search date
October 2014 (studies
excluded if conducted
before 2008)

Population
Characteristics

Intervention and
Comparator(s),

Reference Standard

Outcome(s)

Svahn 2015,
Australia??

Objective

“[examine] the

effect of DBT on
radiologists' interpretive
efficiency in terms of
true and false detection
when screen-reading
with DBT relative to
standard
mammography”

Studies
3 studies total (4
publications)

2 prospective
comparative studies

1 retrospective
observational study

Database
Medline

Search date
July 2015

Population breast
screening program
participants

Age range in studies:
48 to 71, 50 to 69, >18
years

Number of screens in
analysis: 43 148

Intervention
DBT plus DM

Comparator
DM

Reference standard
As per eligible studies:
histology, investigative
imaging +/- histology,
clinical record review,
ultrasonography,
magnetic resonance
imaging

2 prospective studies
used independent
double read

Radiologist interpretive
efficiency measured by
false positive:true
positive ratio
(calculated for each
individual study
identified by the
systematic review)

Follow up length not
described

Diagnosis

Lei 2014, China?t

Objective

“provide a medical
evidence basis for DBT
in diagnosing breast
lesions”

Studies
7 studies total

5 retrospective studies
(no further description)

Diagnosing breast
lesions

Population (n=2014)
characteristics not
described

Intervention
DBT alone or in
combination with DM

Comparator
DM alone

Reference standard
histological results
(biopsy or surgery
resection on follow-up)

Sensitivity
Specificity
Positive likelihood ratio

Negative likelihood
ratio

Diagnostic odds ratio

Length of follow up not
described
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Table 2: Characteristics of Included Systematic Reviews and Meta-Analyses

First Author,
Publication Year,
Country

Objective, Study
Designs, Numbers
of Primary Studies
Included,
Databases, Search
Date

2 prospective
nonrandomized studies
(comparing different
techniques in same
group of women)

Databases

Pubmed, EMBASE,
Cochrane Library, Web
of Science, Chinese
Biomedical Literature
Database, China
Academic Journal
database, Wanfang
database

Search date
June 2013

Population
Characteristics

Intervention and
Comparator(s),
Reference Standard

No information
provided about DBT

Outcome(s)

creening and diagnosi

n

Phi 2018, The
Netherlandsi8

Objective
“systematically review
the literature on

the accuracy of DBT
compared to DM in
women with dense
breasts”

Studies
16 studies total

5 diagnostic studies (2
prospective cohort, 3
retrospective cohort)

8 screening studies
using two independent
groups (4 retrospective
nonrandomized
controlled studies, 4
retrospective studies
with historical control

group)

3 screening studies
using one group (3
prospective studies)

Women older than 18
years who underwent
breast imaging in a
screening or diagnostic
setting and were
classified as having
dense breasts on
mammography
(BIRADS 3 and 4/c and
d); asymptomatic

Diagnostic studies
Mean/median age 49 to
58

Screening studies with
two groups
Mean/median age 56 to
58

Screening study with
one group
Mean/median age 56 to
58

Intervention

DBT alone or in
combination with DM
(diagnostic n=2737,
screening two groups
n=115 838, screening
one group n=6957)

Comparator

DM alone (diagnostic
n=2737, screening two
groups n=188 419,
screening one group
n=6957)

Reference Standard:
pathology

Diagnostic studies: 2
studies used 2 view
DBT and 3 studies
used 1 view DBT; 3
studies used single
read and 2 studies
used double read

Detection rate
Recall rate
Sensitivity
Specificity

Separated results by
diagnostic study,
screening study using
two separate groups,
and screening study
using one group

Mean/median follow up
ranged from 1 to 2
years where described;
one study had a 6
month follow up
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Table 2: Characteristics of Included Systematic Reviews and Meta-Analyses

First Author,
Publication Year,
Country

Objective, Study
Designs, Numbers
of Primary Studies
Included,
Databases, Search
Date

Databases
PubMed, Web of
Science

Search date
May 2017

Population
Characteristics

Intervention and
Comparator(s),
Reference Standard

Screening studies with
two groups: 6 used 2
view DBT and 2 did not
described the number
of views; 6 studies
used single read and 2
studies did not describe

Screening studies with
one group: 2 studies
used 2 view DBT and 1
study used 1 view DBT;
3 studies used double
read

Outcome(s)

Garcia-Leon 2015,
Spain?

Objective

“update the evidence
available to establish
effectiveness [of
tomosynthesis], in
terms of diagnostic
validity and accuracy,
in screening and breast
cancer diagnosis”

Studies
11 studies total

9 studies compared
DBT to DM

8 prospective studies
1 case-control
Databases

Medline, EMBASE,
Web of Science,

Pubmed (annex 1)

Search date
February 2013

Women (n=2475) with
clinical suspicion of
breast cancer or who
were included in
screening programs

Mean age: 51 to 60
years

Intervention
DBT in combination
with DM

Comparator
DM

Authors did not
explicitly describe
intervention and
comparator but
narrative summary of
results describes
comparison between
DBT+DM and DM
alone

Reference standard:
biopsy or follow-up

4 studies used 2 view
DBT; 2 studies used 1
or 2 view DBT; 3
studies used 1 view
DBT; 2 studies did not
describe

Narrative comparison
of sensitivity, false
negative rate, validity
and precision

Follow up ranged from
6 to 39 months; 5/11
studies had follow up of
12 months

Abbreviations: BIRADS = Breast Imaging Reporting and Data System; DBT = digital breast tomosynthesis; DM = digital mammography (2D
mammography, full field digital mammography); MLO = mediolateral oblique
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Table 3: Characteristics of Included Randomized Controlled Trials

First Author,
Publication Year,
Country

Study Design

Population
Characteristics

Intervention and
Comparator(s)

CADTH

Clinical Outcomes,
Length of Follow-
Up

Hofvind 2019,
Norway10

Parallel group
randomized controlled
trial

n=29 453 women age
50 to 69 years
attending national
screening program
between January 14,
2016 and December
31, 2017

Intervention

DBT including
synthetic 2D
mammograms (n=14
734)

Comparator
DM (n=14 719)

Reference standard
histologically verified
ductal carcinoma in
situ or invasive breast
cancer, or both

Both DBT and DM
were 2 view;
independent double
read was used

Primary outcome
proportion of screen-
detected breast cancer

Secondary outcomes
proportion of recalls,
positive predictive
value of recall and
biopsy

Follow-up

12 months after
recruitment period
ended

Maxwell 2017, United

Randomized controlled

parallel group
randomized controlled
trial)

Asymptomatic women

were at moderate or
high risk of breast
cancer as defined by
NICE

Mean age at
recruitment = 44 years

Intervention

Crossover one year
later

Both DBT and DM
were 2 view;
independent double
read was used

Primary outcome

Kingdom?23 crossover trial (n=1227) age.40 to49 | DBT plus DM recall rate
who had previously
(authors describe undergone Comparison Secondary outcomes
primary study as mammography and DM alone detection rate,

individual reader recall
rate

Abbreviations: DBT = digital breast tomosynthesis; DM = digital mammography (2D mammography, full field digital mammography)

Table 4: Characteristics of Included Economic Evaluation

First Type of Decision Population Intervention Approach Clinical and Main
Author, Analysis, Problem Characteristics and Cost Data Assumptions
Publication | Time Comparator(s) Used in
Year, Horizon, Analysis
Country Perspective
Kalra Cost- Evaluate Overall Intervention Decision Diagnostic No false
20186, effectiveness | cost- population of DBT plus DM tree model | accuracy data | negatives for
USA24 analysis effectiveness | women 40 to 79 based on recall rates, tomosynthesis
of annual years old with Comparator data from invasive group (since
screening all breast DM alone Friedewald | cancer used as
with DBT densities; et al.?® detection rate,

SUMMARY WITH CRITICAL APPRAISAL Digital Breast Tomosynthesis for the Screening and Diagnosis of Breast Cancer 25



First Type of

Author, Analysis,

Publication | Time

Year, Horizon,

Country Perspective
Time
horizon
lifetime

Perspective
federal payer

Decision
Problem

plus DM
compared to
DM alone in
women of all
breast
densities
age 40to 79

Population
Characteristics

reported overall
and by each
decade
subgroup

Population from
Friedewald et
al.?

n= 454 850
examinations;
mean patient
age 57 years
old for DM
alone and 56.2
years for DBT
plus DM

Intervention
and
Comparator(s)

Approach

CADTH

Clinical and
Cost Data
Used in
Analysis

recall and
biopsy
probabilities

Costs
Medicare
reimbursement
values, cost of
invasive and
noninvasive
breast cancer;
did not include
indirect costs
such as lost
work time or
transportation

Main
Assumptions

reference
standard)

Base case
was woman
56 years or
older
presenting for
annual
screening

No patients
lost to follow-

up

Assumed
disutility of
testing and
false positive

Recall
imaging
based on cost
of radiologic
biopsies alone
not on
surgical
biopsy;
authors note
that surgical
biopsy is
twice as
expensive as
radiologic

Abbreviations: DBT = digital breast tomosynthesis; DM = digital mammography (2D mammography, full field digital mammography)
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Table 5: Characteristics of Included Guidelines

Intended
Users,

Target
Population

Intervention
and Practice
Considered

Major
Outcomes
Considered

Evidence
Collection,
Selection,
and
Synthesis

Evidence
Quality

Assessment

Klarenbach 20184

CADTH

Recommendations
Development and
Evaluation

Guideline
Validation

Intended
users
Primary care
providers

Target
population
Women aged
40 to 74 years
who are not at
increased risk
of breast
cancer

Breast cancer
screening with
mammography

Breast cancer
mortality

All cause
mortality

Overdiagnosis

False-positive
results with
ensuing
biopsies

Review of
reviews on
outcomes of
breast cancer
screening for
women aged
40 years and
older not at
increased risk
of breast
cancer;
additional
search in
MEDLINE and
Cochrane
Library from
October 2014
to January
2017 for
primary
studies; 3
systematic
reviews were
included

Systematic
review on
women’s
values and
preferences
about
screening
from January
2000 to
November
2016
(MEDLINE,
Cochrane
Library,
CINAHL,
PsycINFO,
grey literature)

GRADE
approach

GRADE approach

Strong
recommendation: “the
task force is confident
that the desirable
effects of an
intervention outweigh
its undesirable
effects (strong
recommendation for
an intervention) or
that the

undesirable effects of
an intervention
outweigh its desirable
effects (strong
recommendation
against an
intervention). A strong
recommendation
implies that most
people will be best
served by the
recommended course
of action.”

Conditional
recommendation: “are
those for which the
desirable effects
probably outweigh the
undesirable effects
(conditional
recommendation

in favour of an
intervention) or
undesirable effects
probably outweigh the
desirable effects
(conditional
recommendation
against an
intervention) but
appreciable
uncertainty exists.”

Reviewed by
content
experts and
stakeholders
(details not
provided)
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Table 5: Characteristics of Included Guidelines

Guideline
Validation

Recommendations
Development and

Evidence
Quality

Evidence
Collection,

Intervention
and Practice

Intended
Users,

Major
Outcomes

Target
Population

Considered

Considered

Selection,
and
Synthesis

Assessment

Migowski 201826

Evaluation

Intended
users

Health
professionals,
health
managers,
general
population

Target
population
Asymptomatic
women and
women with
suspicious
signs or
symptoms
(not at high
risk of breast
cancer)

Breast cancer
screening:
mammography
alone orin
combination with
self-
examination,
clinical breast
examination,
ultrasonography,
MRI, breast
tomosynthesis,
thermography

Overall
mortality

Breast cancer
mortality

False-
positives

Overdiagnosis
and
overtreatment

Detailed
methods
provided in
Portuguese

Six systematic
reviews plus
additional
three
systematic
reviews when
updating
evidence prior
to publication
(based on
MEDLINE
search to
March 31,
2017)

Detailed
methods
provided in
Portuguese

Detailed methods
provided in
Portuguese

Strong
recommendation
against: “Most
patients should NOT
receive the
intervention” and for
patients “Most people,
when well informed,
would NOT want the
intervention, only a
minority would”

Not reported

Abbreviations: GRADE = Grading of Recommendations, Assessment, Development, and Evaluations
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Appendix 3: Critical Appraisal of Included Publications
Table 6: Critical Appraisal of Systematic Reviews Using AMSTAR 212

o Marinovich Phi Yun Hodgson | Garcia- | Svahn Lei
201816 201818 201717 20161° Leon 201522 201421
201520
1. Did the research questions and Yes Yes Yes Yes Yes Yes Yes

inclusion criteria for the review include
the components of PICO?

2. Did the report of the review contain No Yes No Yes No No No
an explicit statement that the review
methods were established prior to the
conduct of the review and did the report
justify any significant deviations from
the protocol?

3. Did the review authors explain their Yes Yes Yes Yes Yes Yes Yes
selection of the study designs for
inclusion in the review?

4. Did the review authors use a Yes Partial Partial Yes Yes No Partial
comprehensive literature search

strategy?

5. Did the review authors perform study | No Yes Yes Yes Yes Unclear | Yes
selection in duplicate?

6. Did the review authors perform data Yes Yes Yes No No Unclear | Yes
extraction in duplicate?

7. Did the review authors provide a list No No No Yes No No Yes
of excluded studies and justify the

exclusions?

8. Did the review authors describe the No Yes Yes Yes Yes Yes No

included studies in adequate detail?

9. Did the review authors use a Yes Yes Yes Yes Yes No Yes
satisfactory technique for assessing the
risk of bias (RoB) in individual studies
that were included in the review?

10. Did the review authors report on the | No No No No No No No
sources of funding for the studies
included in the review?

11. If meta-analysis was performed did Yes Yes Yes Yes N/A Yes Yes
the review authors use appropriate
methods for statistical combination of
results?

12. If meta-analysis was performed, did | No No Yes No N/A No No
the review authors assess the potential
impact of RoB in individual studies on
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e Marinovich Phi Yun Hodgson | Garcia- | Svahn Lei
201816 201818 2017Y7 2016%° Leon 201522 2014%1
201520
the results of the meta-analysis or other
evidence synthesis?
13. Did the review authors account for Yes No Yes Yes Yes No No
RoB in individual studies when
interpreting/ discussing the results of
the review?
14. Did the review authors provide a Yes Yes Yes Yes Yes No Yes
satisfactory explanation for, and
discussion of, any heterogeneity
observed in the results of the review?
15. If they performed quantitative N/A No Yes N/A No No N/A
synthesis did the review authors carry
out an adequate investigation of
publication bias (small study bias) and
discuss its likely impact on the results of
the review?
16. Did the review authors report any Yes Yes Yes No Yes No No
potential sources of conflict of interest,
including any funding they received for
conducting the review?
Table 7: Critical Appraisal of Randomized Controlled Trials Using QADAS-213
Item ' Hofvind 20191° | Maxwell 201723
Patient selection: risk of bias Low Low
Patient selection: concerns regarding Low Low
applicability
Index test: risk of bias Low Low
Index test: concern regarding Low Low
applicability
Reference standard: risk of bias Unclear Unclear
Reference standard: concerns regarding | Low Low
applicability
Flow and timing: risk of bias High High
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Table 8: Critical Appraisal of Guidelines Using AGREE II*°

Klarenbach 20184 Migowski 201826
Domain 1: Scope and Purpose
1. The overall objective(s) of the guideline is (are) specifically Yes Yes
described.
2. The health question(s) covered by the guideline is (are) Yes Yes
specifically described.
3. The population (patients, public, etc.) to whom the guideline is | Yes Yes
meant to apply is specifically described.
Domain 2: Stakeholder Involvement
4. The guideline development group includes individuals from all | Yes No
relevant professional groups.
5. The views and preferences of the target population (patients, Yes Unclear
public, etc.) have been sought.
6. The target users of the guideline are clearly defined. Yes Yes
Domain 3: Rigour of Development
7. Systematic methods were used to search for evidence. Yes Unclear
8. The criteria for selecting the evidence are clearly described. Yes Unclear
9. The strengths and limitations of the body of evidence are Yes Partially
clearly described.
10. The methods for formulating the recommendations are Yes Unclear
clearly described.
11. The health benefits, side effects, and risks have been Yes Yes
considered in formulating the recommendations.
12. There is an explicit link between the recommendations and Yes Unclear
the supporting evidence.
13. The guideline has been externally reviewed by experts prior | Yes Unclear
to its publication.
14. A procedure for updating the guideline is provided. No No
Domain 4: Clarity of Presentation
15. The recommendations are specific and unambiguous. Yes Yes
16. The different options for management of the condition or Yes Yes
health issue are clearly presented.
17. Key recommendations are easily identifiable. Yes Yes
Domain 5: Applicability
18. The guideline describes facilitators and barriers to its Yes Partially
application.
19. The guideline provides advice and/or tools on how the Yes No
recommendations can be put into practice.
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Klarenbach 20184

CADTH

Migowski 201826

20. The potential resource implications of applying the Yes No
recommendations have been considered.

21. The guideline presents monitoring and/or auditing criteria. Yes No
Domain 6: Editorial Independence

22. The views of the funding body have not influenced the Yes Unclear
content of the guideline.

23. Competing interests of guideline development group Yes No

members have been recorded and addressed.

Table 9: Critical Appraisal of Economic Evaluation Using Drummond Checklist!*

Item | Kalra 2016%
The research question is stated Yes
The economic importance of the research question is stated. Yes
The viewpoint(s) of the analysis are clearly stated and justified. Yes
The rationale for choosing alternative programs or interventions compared is stated. Yes
The alternatives being compared are clearly described Yes
The form of economic evaluation used is stated Yes
The choice of form of economic evaluation is justified in relation to the questions addressed. Yes
The source(s) of effectiveness estimates used are stated. Yes
Details of the design and results of effectiveness study are given (if based on a single study). No
The primary outcome measure(s) for the economic evaluation are clearly stated. Yes
Details of the subjects from whom valuations were obtained were given. No
Quantities of resource use are reported separately from their unit costs. No
Methods for the estimation of quantities and unit costs are described. Yes
Currency and price data are recorded. Yes
Details of currency of price adjustments for inflation or currency conversion are given Unclear
Details of any model used are given. Yes
The choice of model used and the key parameters on which it is based are justified. Yes
Time horizon of costs and benefits is stated. Yes
The discount rate(s) is stated. Yes
The choice of discount rate(s) is justified. No
Details of statistical tests and confidence intervals are given for stochastic data. No
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Table 9: Critical Appraisal of Economic Evaluation Using Drummond Checklist

ltem Kalra 20162

The approach to sensitivity analysis is given. Yes
The choice of variables for sensitivity analysis is justified Yes
The ranges over which the variables are varied are justified. Yes
Relevant alternatives are compared. Yes
Incremental analysis is reported. Yes
Major outcomes are presented in a disaggregated as well as aggregated form. Yes
The answer to the study question is given. Yes
Conclusions follow from the data reported. Yes
Conclusions are accompanied by the appropriate caveats Yes
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Appendix 4. Main Study Findings and Authors’ Conclusions

Table 10: Summary of Findings Included Systematic Reviews and Meta-Analyses

’ Authors’ Conclusion

Outcome

Findings

Screening

CDR per 1000 (paired)

DBT+DM: 8.8 (95% CI 7.4 to 10.5)
DM: 6.4 (95% CI 5.2 to 7.9)
Difference: 2.4 (95% Cl 1.9to0 2.9)

CDR per 1000
(unpaired)

DBT+DM: 5.7 (95% CI 5.3 to 6.0)
DM: 4.5 (95% Cl 4.1 to 5.0)
Difference: 1.1 (95% CI1 0.8 to 1.5)

DBT improves initial
screen detection
measures (detection
rate, recall rate);

CDR for nodal positive
(invasive cancer)

Benefit for DBT+DM compared to DM alone uncertain
(RR 1.34; 95% CI1 0.92 to 1.94)

CDR for grade |
(invasive cancer)

Higher detection rate for DBT+DM compared to DM
alone (RR 1.81; 95% CI 1.37 to 2.39)

CDR for grade 11/l
(invasive cancer)

Higher detection rate for DBT+DM compared to DM
alone (RR 1.40; 95% CI 1.17 to 1.68)

CDR for ductal
carcinoma (invasive
cancer)

Higher detection rate for DBT+DM compared to DM
alone (RR 1.44; 95% CI 1.19 to 1.74)

Marinovich - - however, heterogeneity
201816 CDR per 1000 (overall) Difference 1.6 (95% CI 1.1 to 2.0) in favour of suggests effect of DBT
DBT+DM may be different
(all results Recall rate (%) (paired) | DBT+DM: 4.1 (95% CI 3.3 to 5.0) depending on setting
from meta- DM: 3.3 (95% Cl 2.2 t0 5.6) (Igrger |ncr.emental
analysis) Difference: 0.5 (95% CI -0.1 to 1.2) difference in CDR for
DBT with biennial versus
Recall rate (%) DBT+DM: 8.0 (95% CI 6.5 t0 9.8) annual screening
(unpaired) DM: 11.3 (95% CI 9.6 to 13.3) programs)
Difference: -2.9 (95% CI -3.5 to -2.4)
Recall rate (%) (overall) Difference: -2.2 (95% CI -3.0 to -1.4) in favour of
DBT+DM
CDR for cancer Higher detection rate for DBT+DM compared to DM Benefit of DBT for
alone (RR 1.29; 95% CI 1.16 to 1.43) screening was
. . . . associated with T-/N-
CDR for invasive cancer | Higher detection rate for DBT+DM compared to DM stage.
alone (RR 1.33; 95% CI 1.17 to 1.51)
CDR for carcinoma in Benefit for DBT+DM compared to DM alone uncertain | DBT plus DM showed
situ (RR 1.20; 95% CI 0.94 to 1.52) benefit over DM alone
for detecting invasive
CDR for T1 (invasive Higher detection rate for DBT+DM compared to DM cancer, particularly early
cancer) alone (RR 1.39; 95% CIl 1.14 to 1.70) invasive cancer (stage
Yun 201717 CDR for T2 or larger Benefit for DBT+DM compared to DM alone uncertain -tI)-:eLnoerfi’t\l?e) Zr;gé:gg?d
(invasive cancer) (RR 1.39; 95% CI 0.90 to 2.16) histologicgcancer grade
(all results CDR for nodal negative | Higher detection rate for DBT+DM compared to DM or type; the benefit for
from meta- (invasive cancer) alone (RR 1.45; 95% Cl| 1.21 to 1.74) detecting carcinoma in
analysis) situ was uncertain

Difficult to conclude the
net clinical benefit of
adding DBT
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Table 10: Summary of Findings Included Systematic Reviews and Meta-Analyses

Outcome

Findings

Authors’ Conclusion

CDR for lobular
carcinoma (invasive
cancer)

Higher detection rate for DBT+DM compared to DM
alone (RR 1.90; 95% CI 1.21 to 2.98)

Hodgson
2016%°

Difference in CDR per
1000 screens (meta-
analysis)

Higher detection rate in favour of DBT+DM compared
to DM alone (difference = 2.43; 95% CI 1.76 to 3.10)

Difference in CDR for
invasive cancers per
1000 screens for
European studies (meta-
analysis)

Higher detection rate in favour of DBT+DM compared
to DM alone (difference = 2.33; 95% CI 1.67 to 3.00)

Difference in CDR per
1000 screens for non-
invasive cancer for
European studies (meta-
analysis)

No statistically significant difference in CDR between
DBT+DM and DM alone (estimate not provided)

False positives
(European studies;
narrative summary)

One study found a lower false positive rate for
DBT+DM compared to DM alone (difference per 1000
screens = -9.3; 95% CI -11.8 to -7.2) while another
study found a lower false positive rate for a single
reader but higher false positive rate after arbitration
(difference per 1000 screens = 5.4; 95% Cl 4.2 to 6.8)

Sensitivity (European
studies; summary of 1
study)

One study provided follow-up data at 12 months
DBT+DM: 90.8% (95% CI 80.7 to 96.5)
DM: 60.0% (95% Cl 47.1 to 72.0)

Specificity (European
studies; summary of 1
study)

One study provided follow-up data at 12 months
DBT+DM: 96.5% (95% CI 96.0 to 96.9)
DM: 95.6% (95% CI 95.0 to 96.0)

Recall rate (European
studies; narrative
summary)

One study found lower recall rate for DBT+ DM
compared to DM alone (difference per 1000 screens =
-6.6; 95% CI -8.7 to -4.9) while another study a lower
recall rate for a single reader but a higher recall rate
after arbitration (difference per 1000 screens = 6.2;
95% Cl 4.9t0 7.7)

Difference in CDR (US
studies; narrative
summary)

One large study found higher CDR in favour of
DBT+DM compared to DM alone (difference per 1000
=1.21; 95% CI1 0.82 to 1.63); a smaller study found a
non-statistically significant higher CDR in favour of
DBT+DM (difference per 1000 = 1.91; 95% CI -6.43 to
10.25); another small study found non-significantly
lower CDR in DBT+DM group (difference per 1000 = -
0.76; 95% CI -2.5t0 0.97)

Difference in invasive
cancer CDR (US
studies; narrative
summary)

Higher invasive CDR for DBT+DM versus DM alone
for one large study (difference per 1000 screens =
1.20; 95% CI 0.80 to 1.60)

European studies
reported higher CDR for
DBT+DM compared to
DM alone; however,
results for recall and
false positive rates vary

CDR and invasive
cancer CDR higher using
DBT+DM than with DM,
but no difference for non-
invasive cancer
detection rates

Limited follow up on
interval cancer and only
one study reporting data
on sensitivity and
specificity, so it was not
possible to assess
sensitivity and specificity

“Evidence suggests that
recall and false positive
rates may be lower using
DBT+FFDM, especially

for single reader

paradigms such as those
common in the US.”

(p-60)
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Table 10: Summary of Findings Included Systematic Reviews and Meta-Analyses

Smaller studies found lower CDR for DBT+ DM
(difference per 1000 screens = - 0.94; 95% CI: -2.2 to
0.35) and no difference (estimate not provided)

False positives (US
studies; narrative
summary)

Proportion of false positives lower in DBT+DM group
compared to DM alone in three studies examined:
differences per 1000 = -17.4 (95% CI -19.2 to -15.6), -
28.7 (95% CI -35.1 to -22.2), and -74.4 (95%CI -105.6
to -43.1)

Recall rate (US studies;
narrative summary)

Lower recall in DBT+DM group compared to DM alone
in all three studies: difference per 1000 = -16.2

(95% CI -18.0 to -14.5), -29.4 (95% CI -36.0 to -22.8),
and -72.5 (95% CI -104.7 to -40.2)

Svahn 201522

Number of false
positives per screen
detected cancer (FP:TP
—alower FP:TP
indicates better
efficiency because fewer
FPs are caused for each
detected cancer)

FP:TP for DBT+DM versus DM:
Study 1: 3.17 (95% CI 2.25 to 4.47) versus 5.96 (95%
Cl 4.08t0 8.72)

Study 2: 7.07 (95% CI 4.99 to 10.02) versus 10.25
(95% ClI 6.42 to 16.35)

Study 3: 8.37 (95% CI 5.87 to 11.93) versus 20.84
(95% CI 13.95 to 31.12)

“Study-level pooled
estimates of FP:TP
ratios were substantially
improved (i.e. lower
FP:TP ratio) for all
studies for DBT+DM
relative DM alone”
(p-691)

“The majority of
radiologists were more
efficient screen-readers
using DBT+DM (they
had less FPs for each
detected breast cancer)
than using DM” (p.691)

Diagnosis

Sensitivity (pooled

DBT+/-DM: 0.90 (95% CI 0.87 to 0.92)

“DBT had higher

dense breasts in
diagnostic setting

86% (95% CI 81 to 89)

estimate) DM: 0.89 (95% CI1 0.86 0 0.91) sensitivity and specificity
. for the diagnosis of

Specificity (pooled DBT+/-DM: 0.79 (95% CI 0.77 to 0.81) benign and malignant

estimate) DM: 0.72 (95% CI1 0.70 to 0.74) lesions in breasts. These
Lei 201421 Positive likelihood ratio | DBT+/-DM: 3.50 (95% CI 2.31 to 5.30) results illustrated the

(pooled estimate) DM: 2.83 (95% CI 1.77 to 4.52) superior diagnostic

accuracy of DBT relative

Negative likelihood ratio DBT+/-DM: 0.15 (95% CI 0.06 to 0.36) to DM.” (p. 601)

(pooled estimate) DM: 0.18 (95% CI 0.09 to 0.38)

Diagnostic odds ratio DBT+/-DM: 26.0 (95% CI 8.70 to 78.0)

(pooled estimate) DM: 16.2 (95% CI 5.61 to 47.0)

Screening and Diagnosis

Sensitivity of DBT with or | DBT: 5 studies, ranged from 84% (95% CI 71 to 93) to | “In both the screening

without DM versus DM 89% (95% CI 81 to 95) and diagnostic settings,
Phi 20188 alone in women with DM: 5 studies; ranged from 69% (95% CI 58 to 79) to DBT improved CDR

(versus DM) in women
with dense breasts. In

SUMMARY WITH CRITICAL APPRAISAL Digital Breast Tomosynthesis for the Screening and Diagnosis of Breast Cancer

36




CADTH

Table 10: Summary of Findings Included Systematic Reviews and Meta-Analyses

Outcome

Findings

Authors’ Conclusion

(narrative summary)

Specificity of DBT with or
without DM versus DM
alone in women with
dense breasts in
diagnostic setting
(narrative summary)

DBT: 5 studies; ranged from 72% (95% CI 68 to 72) to
93% (95% CI 89 to 96)

DM: 5 studies; ranged from 57% (95% CI 55 to 59) to
94% (95% CI 91 to 97)

CDR using DBT with or
without DM versus DM
alone in women with
dense breasts in
diagnostic setting
(pooled estimate from 3
studies)

Improved CDR with DBT (RR 1.12, 95% CI 1.01 to
1.24)

CDR for DBT with or
without DM versus DM
alone in screening
setting (two groups;
pooled estimate from 6
studies)

Improved CDR with DBT (RR 1.33, 95% CI 1.20 to
1.47)

Recall rate for DBT with
or without DM versus
DM alone in screening
setting (two groups;
pooled estimate from 7
studies)

Lower recall rate with DBT (RR 0.72, 95% CI 0.64 to
0.80)

CDR for DBT versus DM
alone in screening
setting (paired data;
pooled estimate from 3
studies)

Improved CDR with DBT (RR 1.52, 95% CI 1.08 to
2.12)

Recall rate for DBT
versus DM alone in
screening setting
(paired data; pooled
estimate from 2 studies)

No difference in recall rate (RR 1.12, 95% CI 0.76 to
1.63)

the diagnostic setting,
using DBT with or
without DM increased
sensitivity but did not
change specificity.
There was a significant
reduction in recall rate
when using DBT with
DM (versus DM) in
retrospective screening
studies comparing
between two study
groups, although
heterogeneity across
studies was relatively
high. A small number of
prospective studies
conducted in organized
screening programs did
not show reduced recall
from using DBT.
Improved CDR and
reduced recall rate
from DBT may imply a
more effective screening
test or diagnostic work-
up for women with dense
breasts. However,

the critical issue is that
more studies with longer
follow-up and more
screening rounds are
necessary to draw
definite conclusions on
whether this
improvement

in cancer detection has
an impact on interval
cancer rates and
potentially on mortality.”

(p-8)

Garcia-Leon
201520

Validity or precision
(narrative summary)

9 studies measured validity or precision and found that
DBT showed better results when combined with DM
compared to DM alone (estimates not provided)

Global performance
(measured by AUC,;
narrative summary)

Significantly better with DBT plus DM compared to DM
alone (estimates not provided)

Sensitivity (narrative
summary)

One study found that sensitivity of DBT was greater
compared to DM (estimates not provided)

“The results for the
diagnostic validity of
tomosynthesis in the
diagnosis of breast
cancer were inconclusive
and there were no
results for its use in
screening” (p.333)

Abbreviations: AUC = area under curve; CDR = cancer detection rate; Cl = confidence interval; DBT = digital breast tomosynthesis; DM = digital mammography; FP =
false positive; RR = relative risk; TP = true positive
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Table 11: Summary of Findings Included Randomized Controlled Trials

Outcome

Findings

CADTH

Authors’ Conclusion

Hofvind
201910

Screen-detected breast
cancer (%)

DBT+DM: 0.66% (95% CI 0.53 to 0.79)
DM: 0.61% (95% Cl 0.48 to 0.73)
Difference: RR 1.09 (95% CI 0.82 to 1.46)

Recall rate (%)

DBT+DM: 3.1% (95% CI 2.8 to 3.4)
DM: 4.0% (95% CI 3.7 to 4.3)
Difference: RR 0.78 (95% CI 0.69 to 0.88)

Positive predictive value
of recall (%)

DBT+DM: 21.4% (95% CI 17.6 to 25.2)
DM: 15.2% (95% Cl 12.3 t0 18.2)
(difference statistically significant, p = 0.011)

Positive predictive value
of biopsy (%)

DBT+DM: 37.7% (95% CI 31.7 to 43.7)
DM: 32.1% (95% Cl 26.5 to 37.7)
(difference not statistically significant, p=0.18)

“This study indicated that
digital breast
tomosynthesis including
synthetic 2D
mammograms was not
significantly different
from standard digital
mammography as a
screening tool for the
detection of breast
cancer in a population-
based screening
programme.” (p. 795)

Maxwell 201723

Detection rate

DBT+DM: 6/1175 (0.51%)
DM: 5/1170 (0.43%)

Recall rate

DBT+DM: 2.7%
DM: 2.8%
(no significant difference, no p value provided)

False positive recall rate

DBT+DM: 2.2%
DM: 2.4%
(no significant difference, p=0.89)

“The addition of DBT to
DM has no significant
effect on the false
positive recall rate

in women in their forties
with an increased risk of
breast cancer
undergoing

incident screening.”
(p.138)

Abbreviations: Cl = confidence interval; DBT = digital breast tomosynthesis; DM = digital mammography

Table 12: Summary of Findings of Included Economic Evaluation

Main Study Findings

Authors’ Conclusion

Kalra 201624

Total discounted cost of DBT plus DM = $15 312 and 15.50

QALYs

Total discounted cost of DM alone = $14 500 and 15.46

QALYs

ICER in total population = $20 300/QALY (authors state this
was below the WTP threshold of $100 000/QALY)

ICER in 10-year sub-groups:

“Our analysis found that the addition of annual screening DBT
to DM beginning at the age of 40 years is cost-effective
compared to DM alone.” (p.1152)

Age 40 to 49: $20 976/QALY
Age 50 to 59: $49 725/QALY
Age 60 to 69: $44 641/QALY
Age 70+: $82 500/QALY

Abbreviations: DBT = digital breast tomosynthesis; DM = digital mammography; ICER = incremental cost-effectiveness ratio; QALY = quality adjusted life year; WTP =

willingness to pay threshold
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Table 13: Summary of Recommendations in Included Guidelines

Klarenbach 20184

“We recommend not using tomosynthesis to screen for
breast cancer in women who are not at increased risk”
(p.E1444)

“No evidence was identified on the effect of breast cancer
screening on outcomes important to patients. The
recommendation is strong because these modalities would
require the use of substantial and scarce health care resources
when used for screening without evidence of benefit from their
use.” (p.E1444)

Strong recommendation (no evidence)

Migowski 201826

“Recommends against breast cancer screening with
tomosynthesis, either alone or with mammography.” (p.3)

“Concerning tomosynthesis, two systematic reviews of studies
on diagnostic accuracy identified heterogeneous results for
sensitivity and specificity between the studies, besides validity
problems. Thus, there is still no sufficient evidence to evaluate
whether breast cancer screening with [this method] can bring
some benefit and whether the possible benefits outweigh the
harms” (p.6)

Strong recommendation (possible harms probably outweigh
possible benefits)
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Appendix 5: Overlap between Included Systematic Reviews

Table 14: Primary Study Overlap between Included Systematic Reviews

Systematic Review Citation

Primary
Study Marinovich | Phi 2018'® | Yun 2017 | Hodgson Garcia- Lei 20142

Citation 2018° 20161° Leon
201520

Aujero X
2017%

Bernardi X
201428

Bernardi X X X
2016%°

Brandt X
201330

Carbonaro X
201631

Chae 201632 X
Ciatto 201333 X X X X X

Conant X X
201634

Destounis X X
20143

Durand X X
201436

Friedewald X X
2014%

Gennaro X X
2010%7

Gilbert X
201538

Greenberg X X
2014%

Gur 20094 X
Haas 2013 X X

Houssami X
201442

Lang 20164 X X

Lourenco X X X
2015%

McCarthy X X X
201445
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Table 14: Primary Study Overlap between Included Systematic Reviews

Systematic Review Citation

Primary
Study Marinovich | Phi 2018 | Yun 2017 | Hodgson Garcia- Lei 20142

Citation 2018¢ 201610 Leon
201520

McDonald X
20164

Michell X X
201247

Noroozian X
20124

Powell X X
201749

Rafferty X
2013%

Rafferty X
20165

Rose 201352 X X X X

Sharpe X X
2016%

Shin 20155 X

Skaane X X X
2013%

Skaane X X
2013b%8

Skaane X
20145

Starikov X
2016°%8

Svahn 20125° X
Svane 201190 X

Tagliafico X
201281

Teertstra X
2010

Thibault X
201363

Waldherr X X
201364

Wallis 2012 X

SUMMARY WITH CRITICAL APPRAISAL Digital Breast Tomosynthesis for the Screening and Diagnosis of Breast Cancer 41



